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ABSTRACT

Background & Aims: As one of the mega-biodiverse countries in the world, China has implemented in Situ and ex situ
biodiversity conservation programs through the national parks and the national botanic gardens system respectively to
responsibly study and conserve this diversity. We aimed to provide a baseline reference for the current national botanic
garden system program.

Methods: We assessed the ex Situ conservation profile in Chinese botanic gardens of plants from three categories:
National Key Protected Wild Plants (NKPWP), threatened species, and endemic species. Statistical and comparative
analyses of integrated data sets show that there are 7,141 species of vascular plants that have been conserved ex Situ in
botanic gardens of China. These species span 1,271 genera and 265 families, accounting for 76% of families, 42% of
genera, and 23% of species of vascular plants in China.

Results: Among the 7,141 species, 743 species are National Key Protected Wild Plants, 2,095 species are threatened,
and 5,957 species are endemic to China, accounting for 72%, 59% and 37% of the total number of species catalogued
for these categories in China, respectively. These species include 2,555 trees, 1,025 shrubs, 3,117 herbs, 419 climbers,
and 25 aquatic plants. The phylogenetic diversity is variable among these gardens, with a low proportion of shared
species across gardens.
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Fig. 1 Composition of ex situ conservation on National Key
Protected Wild Plants (NKPWP), threatened species, and
species endemic to China (A); and the species number and
proportion of ex situ conserved and gap for NKPWP (B),
threatened species (C), and species endemic to China (D).
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Table 1 Taxonomic diversity of conserved National Key Protected Wild Plants (NKPWP), threatened species, and species endemic
to China (bold) that compared with vascular plants in China (Wang et al, 2018) (number of taxa and percentage)

2K Taxon #} Family J& Genus ' Species

%2 Pterydophyte 28/34 (82%) 71/164 (43%) 324/2,064 (16%)
#RFHEY) Gymnosperm 8/8 (100%) 33/36 (92%) 133/237 (56%)
#FHEY) Angiosperm 229/305 (75%) 1,167/2,842 (41%) 6,684/28,609 (23%)
&t Total 265/347 (76%) 1,271/3,042 (42%) 7,141/30,910 (23%)

Abbreviation of boanic garadens’ name
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Fig. 2 The composition of growth form on ex situ conserved National Key Protected Wild Plants (NKPWP), threatened species, and
species endemic to China (right), and their distribution in each garden (left). The full name and related data that corresponding to

each garden’s abbreviated code (labels on Y-axis) see Appendix 1.
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Fig. 3 Species similarity for ex situ conserved National Key Protected Wild Plants (NKPWP), threatened species, and species
endemic to China. Bray-Curtis dissimilarity index (top left) and Jaccard similarity coefficient (bottom right) and heatmap of pairwise
comparisons among botanic gardens (threatened species), the results for NKPWP and species endemic to China are quite similar,
maps not showing here; embedded box-plot indicate the distribution of Bray-Curtis dissimilarity index for the three plant groups, all
analyses excluded botanic gardens that species numbers <10. The full name and related data that corresponding to each garden’s
abbreviated code (labels on X and Y-axis) see Appendix 1.
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72 B () R A A el AT DR A R ) 22 R ) AR
SRR AR, AR IXAECRAR AL T C A £
KEEYEAEEY TR EREERE. hE
A SR Z AT R i R .
el i M PRA 152 B 029 7941% (Mounce et al,
2017), BRI N42% (Sharrock & Jones, 2011), &
H40% (Kramer et al, 2011), E275°421.4% (Silveira
et al, 2018) 3 [ A A Il 3L Hh LRI 59% 11 52 JE i Fh
K, I TSP KRG . SE R .

) e 3 b R 7 A P £ A 3 2 2 A 1 R AR
A8 4k, (Primack & Miller-Rushing, 2009; Primack et al,
2021) T g 22401 7T (Perez et al, 2019)IF 5 R
EARRIR . AREFR, BAYIMLELI0NLL R
T bl At S AR SR AR e 1,1520 . Hrp TR
AR561M, HEARBAM . ZEIRIEM6OF B AAE 1438
Fho XEEREYA A A ERMRRARR, WA
(Ginkgo biloba) (7ES58MMHEY) I A idx) . K2
(Metasequoia glyptorosemia) (51) « 77 £k (Cycas
revoluta) (52)%; A HEM TIRME Y, Wk fp
(Eucommia ulmoides) (54) « = # (Camptotheca
acuminata) (46). i ffi(Phoebe chekiangensis) (29)-
HiAf (Davidia involucrata) (34)%. f LLRhSEER7ETR
FEAE Y 51 AP ok, 5 5% A bt )iz 5
Mk K%, an-&F 1€ (Heptacodium miconioides) (12)
(Dosmann & Tredici, 2003). XYL 5] FP3REE HVEIEY)
I T 3 AT AE A R M A B2 (AR AN 43 55 ) O RE A,
AH O A 0 22 REAIE R A% s AR 490 0t it = A 5 |
HOAN[R) S 25 A 1R 3 SR RLRRAE o 7E 4SR5 AR
R, FREREIHFEDNE R A KRERIG
FEDEF A Bl R S A AN o] BAR K B (Primack et
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al, 2021).

B AR ISR b R I 7 [l %o 3 28 0 F0 3 T AR
T DU SR, ABAIAFEA R . fildn, i fR
FHREPA 29451 (28%)~ ZEIMEYI A 1,470F1(41%)-
FEA YA 10,361F1(63%) (B MAFHT A EFxt 1
PREHSE AR BB . X — IR 520354F 5230
W E85% LA BT AR LT RS, BRMfE
TN 100%3 AR F120% DL _E B 48 a6 B B
(AR, 2022) IR AAEAR KR . fE R FUEY 2
P RFEENERZ —, HEESEREY 2 R
b —H k% £ S 1EH (Huang, 2011; Huang et al,
2013; Ma et al, 2017). #R1f0, T4 BT R HEY) 2
FEMELEAR KARRE 4l BB A 15 2 780 oAl . 3R
Efr AR Z, Hthm, HRHEEREH,
KB T2 1) o3 AR Y BB A, 336 3 B AE 40 el
TRy A B RHRAR . AR [ A ) el ik R 1%
A RX LR AT R R AR A, A
KA RS VPAL, AT 8 & BSOS S, A R0
TR B RS L . Ak B, HUAL T 4
1 MR S S A T AR 0T 3 KA 13 b AR

2T BRI S, XA R TR R K R SR A,

5 [ S0 7 BORF R AR 4 el A 300 SR AT RN
UM 3SR AT 70 A LA [FIRE
J3E (R I 2 PR 2 SRR I, R A el R R B Tt
PR T B I L R L w AT L TR
REROBITFUNSCER, AT SR K e AN R A A R )3 3
TRAP 2Bk

XA —EBENEREDE SRS, %
JEAER RN B IR AT BRI 261, BREORBREXT [ ZCAN
W XY AL 2 YEFE (R B i P2, S A )
el 18] [ SR AL TC AR WS e T, AT SR 75 B KR R
WEFAIEAL o L&A I 3 KA Rl AL A R S
KB ZREN AT B VIR R SR B AL el
i, AENERUR] BE DR AR R RAE AR A I 1) 22 A 4
iy, A RPRARE AL XS ez, 225 R B %
TR el T b AT R R A R — 1k o R 2 75 S Sl
T, BEEGE . EPEFER R A E B E
YRR BRI Z R, WRER DT FERAKEL
FEVERILERE . FEARSR AT ORI USSR T, N SE
JEIG N AR iy Z A L FR AR T AN R AR, AT £
P2 LR T RIS, A2 I SO ) bl 4

AT, BYITHZE ) 2 E K HKF T I S BUR
(collection policy), St% % &K Hbr>, HiXHEY)
% PE AR TR DL R B A A A e 1) 3 v SO X R A
v R, AN R T B SR AN A e WS SR Rl B
2o BEAL, S AE I (A A Y LA I S St e
N 1 R T M AR 1 3 A A A7 A 35 A IR TGS v 55
i f o Xt H R AR ) el I R S e rp i L
B 1 (10 160 R (3 2 50, 2018a; B 27 R B EEP
2022).

AR TR A [l 1) 3 b LR A7 18— 5% B B 1) 378 30 1)
TR, YRR R R, R . BE 2 REE
FHEESAS . KA AESAIE NS A
BEAMh R} 22 B 5 AT B AR LR A7 X G K S IR AR
8, WEAWAL G RN RRH RFR k. [
i, UG BENIRE, AT E T H IR F B3R
H A — BRSO, TR B A5 SRR 5
Fofr i £ 2 i 7 Tl o 200K 0 3 1) B AR (3 %
2018a). A TiLHL ORI B B FR™, WI7KA2(Tang et
al, 2011) . 4R 4 (Crane, 2019) Al & % 57 Ak B
(Franklinia alatamaha) (Gladfelter et al, 2020), H ]
BPAh R4, AT HEPIIE, a0 =2 s RpE; A
T IR OBt RN 44 BIATIE A (street tree),
FLan4R A FIKAZ, EATRIEH IR B SC R B, k3T
TR A 22 A I 51 PR s FRL 220 AL,
B fERE ) AR ) () B A

T FUBl b AR S R G AR 2 BN TP i K
REASE1/4 (Ellis et al, 2021), ARG RE S
1539% I Fh R A7 AE K 48 X (Nic Lughadha et al,
2020). 1ERETTNER RIS BB, £
LA R BN, G4 R i E
B A, 2 E Y 2 R R AT RESE R A
FHOC b R R IR Sk BEURORAF I, R E K
TE U AR JEC AR ) W i 2% (1 B L2 R 4y, R
KM BB M EZRL . RIE AT 805
FR(#%:5C, 2018a). FHPIIE A RIERGT A BRIEY) 2
FEME LR 18] #E_E L8 A1 Bk & 47 (Heywood, 2017a,
b)o MFHAE ZEL YRR TR 5 R, AREE
Y4k & R H (Hill, 1915; Heywood, 2008, 2011),
2| B AR AW ) PR3 A L [R]UH (Westwood
et al, 2020), YR HAx Tfg. o i {EBEN A
H & R AS W7 A8 4k (Heywood, 2017b; B % 3,
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2017b, 2018b; Edwards & Jackson, 2019). 25
6 J&3 8 A Al 5 S5t SR A Bl o0 A ks R IR AR AL, 5
432 BRI bl 5 S8R, T — S (A A el 76 BT
M2 E FKAE SR K (Heywood, 2017b). T
RKERR T, A EDE R R ER R EH, DL
XTERROEY) 2 FEVE R EORBRERAHLIE . [ A
1 R IRE Y Z B R 1B AR
MBI SECE, 2022), TR ARG TE, &%
B BT Z BT AR, S TR A el i b OR3P A
S ESLERAE B EE 2 N, REE
TR N HOHIF T AR

gt mE AL (PEIREASE) RAGE
1245 R, BMKEFE LAt £ XA R K EHM
M E L FIIE T @ I,
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Sampled botanic gardens’ names, abbreviated codes, their belonging floristic and climate units, conserved number of

species on National Key Protected Wild Plants (NKPWP), threatened species and species endemic to China.

https://www.biodiversity-science.net/fileup/PDF/2022495-1.pdf

MisR2 IMRIPHERESFRF. ZEBHASFEEYNLLAMNTRESRNSH
Appendix 2 The ex situ conserved species for National Key Protected Wild Plants (NKPWP), threatened species, and species
endemic to China counted according to their belonging families and corresponding gaps

https://www.biodiversity-science.net/fileup/PDF/2022495-2.pdf

MiR3 HEVEIMFRIFHERESRP. EBMAFEEYNRGLXE SHM
Appendix 3 Phylogenetic diversity of the ex situ conserved National Key Protected Wild Plants (NKPWP), threatened species and

species endemic to China in each botanic garden
https://www.biodiversity-science.net/fileup/PDF/2022495-3.pdf

MisR4 FEEMEIHFRIFEILXEINZRGE L TR

Appendix 4 Phylogenetic tree on ex situ conserved National Key Protected Wild Plants (NKPWP), threatened species, and species

endemic to China
https://www.biodiversity-science.net/fileup/PDF/2022495-4.pdf
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MisRl EVEEBR E5RE. ALEYXEMSERY 2 TURTFRIFPERERRP. ZEBFSEEDTIRF
M E
Appendix 1  Sampled botanic gardens’ names, abbreviated codes, their belonging floristic and climate units, conserved number of
species on National Key Protected Wild Plants (NKPWP), threatened species and species endemic to China.

% &5 T el 4 ik HEYIX RIX A FERR B R R
= Abbreviated Name Floristic subkingdom Climate zone  # "% Threatened Endemic
code NKPWP species species
1 AHHABG 2 LR AT hE-HARMEYEX  WAGERE 23 26 90
2 AHHFBG HeEYE HE-HARKEYEX ERGEE 43 58 226
3 BBG JEm A hE-AARKEDEX  EETR 156 211 295
4 BTBG e B b HE-HARFREAWX  EmE 72 77 190
5 CBG LR EYIE HE-HARMREAEX  WHGEEE 200 324 883
6 CDBG FHS T A FE-HARFREAWX  WHRGEEE 105 150 367
7 CRICATAS it TR PG S X I 1 3 0
8 CZNLBG FA Y PE-H AR WHAERE 65 78 364
9 DGBG Rt hE-HARREYEX  TRAGEE 140 222 468
10 FBG M) hE-HARKEYEX  TRGEEE 129 199 642
11 FIAFBG EHERMKR B RE-AARRAEYERX e 57 70 161
Pl
12 FLBG PRI el FE-AARFREOWX  WHRGEEE 297 487 853
13 FSLKS BRI ST PE-HARNEYIEX  WAGHEE 50 84 88
(LA )
14  GBG TN A hE-HARKEYEX  TRGEE 165 223 710
15  GDABG JREMEEEG R TE-BARREYEX  ERHRE 47 82 148
Be ] AR 2
16  GDHZBG HtEE E-AARGREDEX  WRAEE 50 70 56
17  GDMBG JUREFERFAME  PE-AARMEYIEX EHGERE 9 8 21
Pl
18  GMG I Va G R FE-AARSREATLX  WHRGEEE 114 164 278
19  GNA A ] hE-HARKEYEX  TRAGEEE 129 191 528
20 GXIB A I HE-HAFREDIEX  WHAERE 217 381 1024
21  GXNABG [ERERUENT TSR PG IV X WA 70 96 122
22 GYMBG SLRHZ FEY) HIE-H AR WHAERE 39 46 161
23 HBG B HE-HARKEYEX  TAEE 209 330 1026
24  HBTGBG = IeAt Al HE-HARREDEX EHRERE 62 74 198
25  HFBG BRITARMEDE RO JFE X RN 20 35 41
26 HKKFBG FEMREEYE  PE-OARRREDIEX ERGERE 34 54 118
27 HNFBG R AR HE-HARMEYEX  WRERE 61 83 404
28 HNTFABG RIS T A TSR VG P AE X FlrigiE 76 134 123
29  HNXMBG  M[EZifHiE 05 G SIESIE [X R 54 97 113
30 IAE TLPHM AL - A ARMREDIEX T 23 40 73
31  IBCAS Je a4 HE-HAGKEYEX Bl TR 144 185 477
32 JYSBG R HIE-H AR WHREEE 46 62 285
33  KBG EWAEYIE HE-SDRMEYEX  ERAERE 320 525 876
34  LSBG JF LA I PE-HARKEYEX  THRARE 106 131 477
35  LZABG 2PN AR AR bl HRIE SR [X wwETrE 8 11 28
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B W5 T FE 4 R TEYX RIEX i FRELR  ZEWOME R
= Abbreviated Name Floristic subkingdom Climate zone ¥ 7f%% Threatened Endemic
code NKPWP species species
3  LZUGB EAL=Ei) RSB X TR 8 14 61
37  MQDBG R Y Hh L FE A X TR 5 20 31 53
38  MZGB ERUE hE-HABRMEYLX  BEEE 14 16 27
39  NBBG TRAEYIE hE-HARMEYEX  WRERE 57 83 274
40 NBG R AR FE-HARKEYEX R 251 409 1120
41 NSBG KR Ll AE A hE-HARMREYEX  TRAGEE 116 165 457
42 QLNBG ZI4 H A hE-HARREYEX  BEEE 44 60 254
43 SCAUABG  fEmifll ReEpiArE i E-AARMEYIEX  THaERE 43 55 64
44  SCBG MR [ A el FE-AARFREAWX  WHGEEE 436 844 1835
45  SDTMBG WRPEG#ELFR  HE-AARKMEDEX R 24 26 72
46  SJZBG AT HE-HAZKEYEX  BETE 4 12 37
47  SSBG B AR TR PG S X I 38 57 57
48  SYBG PLBH TR HE- A AR EDTX 5 27 39 90
49  SZLKBG WYEZRHEM R PE-HARKEYIEX EHAGEEE 102 136 27
FeHAEY
50 SZMBG I~ RN A 2 [ PE-HAFRREDEX WHAERE 12 35 31
51  TBG ity TSR PG V. X AT 33 54 88
52  TDBG & Vb EE Y DRIV AR X T 5 17 29 53
53  TNMNS B 52 H AR EE HoRETEEX WAAATEE 103 147 164
EE
54  TSBG JE L E-AARGREDEX  ReEE 14 20 67
55 TSMMUBG - ZEEAPAME HHE-AAARFEYEX  THAETE 34 30 105
Pl
56  WBG U ) el PE-AARSREATLX WS 377 835 2351
57  WCSBG HEPE Y v LA ) el -2 DR AEEYEX AR 83 184 832
58  XABG FhZ2 ) HIE-HAFREDEX EemiE 63 81 281
59  XJUBG L& AR i R SRR X T 5 17 23 22
60  XLTBG PR ) el TSR PH AL (X e iielTali] 100 177 172
61  XMBG JE T e A bl HIE-HAFREDEX  WHERE 217 324 466
62  XNBG P T e AR bl - SR YEX TR 13 17 129
63  XOIG FEI e HarEY  hE-BARKEYEX  WHRERE 60 79 75
51 Fh
64  XTBG PR SoRIGIEALX WHATEE 372 897 1294
65  XYE RE TR AR HE- A AR RMREDLX R 12 18 44
66  YCBG )14 HhIE S X R 5 18 20 65
67  ZAFU WTRMWKRZEYE  PE-BASAEDEX  ERAEE 83 104 396
68  ZSABG oL AR AR el hE-AARKEYEX EHRARE 101 144 324
69  ZZBG TR ] HE-H AKX Bl 45 58 160
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MisR2 EMRIFHERERRP. ZEBAHEEDNLEHRMZREZRNSH
Appendix 2 The ex situ conserved species for National Key Protected Wild Plants (NKPWP), threatened species, and species
endemic to China counted according to their belonging families and corresponding gaps

R4 K R S LRl
Family NKPWP Threatened species Endemic species
ILHFPHNo. BRI No. of LML ILHsAP AL No. K FEL No. 3T 4t H g AEHFIE No. of S No. SRR
of ex situ total species Proportion of ex situ of total Proportion ex situ onserved of total Proportion
conserved (%) conserved species (%) species (%)
Acanthaceae 59 117 50
Achariaceae 1 1 100 4 4 100
Actinidiaceae 5 5 100 28 48 58 37 63 59
Adoxaceae 1 2 50 1 2 50
Agavaceae 2 3 67
Akaniaceae 1 1 100
Alismataceae 3 3 100 8 9 88 3 2 100
Alliaceae 1 5 20 23 56 41
Altingiaceae 1 1 100 5 5 100 5) 5) 100
Amaranthaceae 2 2 5 40 1 26 4
Amaryllidaceae 4 5 80 10 12 83
Amphorogynace 0 2 0 1 2 50
Zenacardiaceae 1 1 100 8 11 72 12 27 44
Ancistrocladaceae 1 1 100
Annonaceae 1 1 100 22 26 84 21 27 78
Anthericaceae 1 3 5 60
Apiaceae 5 7 71 11 31 35 68 329 21
Apocynaceae 2 2 100 17 36 47 61 149 41
Aquifoliaceae 1 1 100 14 27 51 73 152 48
Araceae 29 44 65 38 65 58
Araliaceae 5 10 50 12 24 50 43 83 52
Arecaceae 6 6 100 17 19 89 16 21 76
Avristolochiaceae 13 20 65 17 29 59
Asaraceae 2 2 100 15 20 75 25 36 69
Asparagaceae 3 3 100 6 14 43
Asphodelaceae 1 1 100
Aspleniaceae 1 1 100 4 6 66 6 15 40
Asteraceae 3 8 38 6 17 35 194 1115 17
Athyriaceae 8 13 61 26 116 22
Balsaminaceae 1 3 33 63 218 29
Begoniaceae 6 7 86 18 21 85 128 145 88
Berberidaceae 9 10 90 39 47 82 134 201 67
Betulaceae 3 3 100 6 10 60 29 55 53
Biebersteiniaceae 1 1 100
Bignoniaceae 3 8 37 13 17 76
Blechnaceae 1 1 100 1 3 33 1 1 100
Bombacaceae 0 1 0
Boraginaceae 1 2 8 25 15 150 10
Borthwickiaceae 1 1 100
Brassicaceae 0 17 0 13 118 11
Brownlowiaceae 1 1 100 1 1 100 1 1 100
Burmanniaceae 0 1 0 0 1 0
Burseraceae 3 & 100 2 2 100
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R4 K R S LRl
Family NKPWP Threatened species Endemic species
LRI HNo. BRI No. of  JLHELA ILHBAP %L No. KFEL No. 34 H g JEHbFR L No. of & No. JSEERT]
of ex situ total species Proportion of ex situ of total Proportion ex situ onserved of total Proportion
conserved (%) conserved species (%) species (%)
Buxaceae 7 10 70 15 27 56
Cabombaceae 1 1 100 1 1 100
Calophyllaceae 1 1 100 1 1 100
Calycanthaceae 1 1 100 2 2 100 6 6 100
Campanulaceae 1 1 15 6 17 84 20
Cannabaceae 2 2 100 5 5) 100
Capparaceae 5 8 62 3 7 43
Caprifoliaceae 1 2 50 2 10 20 19 30 63
Caryophyllaceae 1 1 100 2 10 20 16 197 8
Celastraceae 2 2 100 19 32 59 68 112 61
Centroplacaceae 1 1 100 1 1 100
Cercidiphyllaceae 1 1 100
Chloranthaceae 1 1 100 5 9 56
Cibotiaceae 2 2 100
Circaeasteraceae 1 1 100 1 1 100 1 1 100
Cistaceae 1 1 100 1 1 100
Clethraceae 1 2 50 3 4 75
Clusiaceae 2 2 100 6 6 100 10 12 83
Colchicaceae 0 1 0 3 8 38
Combretaceae 3 3 100 4 4 100 0 1 0
Commelinaceae 1 1 100 5 8 62
Connaraceae 1 2 50 1 1 100
Convolvulaceae 1 2 50 7 25 28
Cordiaceae 1 1 100
Cornaceae 4 4 100 9 18 50
Corsiaceae 1 1 100
Costaceae 1 1 100 2 2 100
Crassulaceae 6 10 60 11 52 21 27 139 19
Crypteroniaceae 1 1 100
Cucurbitaceae 1 1 100 12 28 42 24 86 28
Cupressaceae 13 13 100 13 19 68 13 19 68
Cyatheaceae 12 15 80 4 4 100 1 1 100
Cycadaceae 23 24 96 22 22 100 13 12 100
Cymodoceaceae 0 2 0
Cynomoriaceae 1 1 100 1 1 100
Cyperaceae 3 14 21 61 340 18
Daphniphyllaceae 2 2 100
Davalliaceae 1 2 50 2 1 100
Dennstaedtiaceae 1 11 9
Diapensiaceae 1 1
Dilleniaceae 1 1 100 1 1 100
Dioscoreaceae 26 28 92 17 21 81
Dipentodontaceae 0 1 0 1 2 50
Dipsacaceae 0 1 0 1 3 33
Dipteridaceae 2 2 100
Dipterocarpaceae 8 9 89 9 12 75
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R4 K R S LRl
Family NKPWP Threatened species Endemic species
IR No.  BURIEL No. of T HuLLA I No. KFEL No. 34 H g JEHbFR L No. of & No. JSEERT]
of ex situ total species Proportion of ex situ of total Proportion ex situ onserved of total Proportion
conserved (%) conserved species (%) species (%)
Droseraceae 1 1 100 1 1 100 1 1 100
Dryopteridaceae 19 27 70 78 174 45
Ebenaceae 1 2 50 4 8 50 26 41 63
Ehretiaceae 1 1 100 4 7 57
Elaeagnaceae 1 1 100 4 8 50 23 54 43
Elaeocarpaceae 8 17 47 10 27 37
Ephedraceae 1 1 100 1 2 50 2 4 50
Ericaceae 5 7 71 86 142 60 270 606 45
Eriocaulaceae 1 2 50 2 13 15
Eucommiaceae 1 1 100 1 1 100
Euphorbiaceae 1 1 100 18 23 78 32 50 64
Fabaceae 40 58 69 60 126 47 157 638 25
Fagaceae 5 6 83 32 72 44 97 166 58
Frankeniaceae 1 i
Fumariaceae 1 1 100 2 12 16 23 281 8
Garryaceae 1 2 50 4 11 36
Gentianaceae 1 4 15 26 41 280 15
Geraniaceae 6 18 33
Gesneriaceae 4 4 100 49 73 67 309 447 69
Ginkgoaceae 1 1 100 1 1 100 1 1 100
Gleicheniaceae 1 3 33
Gnetaceae 1 4 6 67
Grossulariaceae 11 46 24
Haloragaceae 1 1 100 1 2 50 2
Hamamelidaceae 3 4 75 19 33 57 37 51 73
Helicteraceae 1 1 100 3 6 50 9 14 64
Heliotropiaceae 1 2 50
Helwingiaceae 1 4 25
Hemerocallidaceae 1 3 5 60
Hernandiaceae 1 1 100 1 2 50 3 8 38
Hydrangeaceae 2 2 100 3 4 75 47 97 48
Hydrocharitaceae 4 10 40 & 8 100 2 7 29
Hymenophyllaceae 2 8 25 0 6 0
Hypericaceae 4 10 40 18 41 44
Hypodematiaceae 3 7 43
Hypoxidaceae 1 1 100 3 3 100
Icacinaceae 4 5 80 6 6 100
Iridaceae 1 2 5 40 16 26 62
Isoetaceae 4 5 80 4 5 80
Iteaceae 7 12 58
Ixioliriaceae 1 1 100
Ixonanthaceae 1 1 100
Juglandaceae 1 2 50 6 7 85 6 10 60
Juncaceae 1 19 5
Lamiaceae 1 2 50 19 58 32 189 603 31

Lardizabalaceae 2 3 66 14 24 58
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R4 K R S LRl
Family NKPWP Threatened species Endemic species
LRI HNo. BRI No. of  JLHELA MR No. S P No. 34 H g A MRS No. of S No. JSEERT]
of ex situ total species Proportion of ex situ of total Proportion ex situ onserved of total Proportion
conserved (%) conserved species (%) species (%)
Lauraceae 11 11 100 72 99 72 196 289 68
Lecythidaceae 2 2 100
Lentibulariaceae 1 1 1 4 25
Liliaceae 14 48 29 16 47 34 19 80 24
Linderniaceae 2 13 15
Lindsaeaceae 4 5 80 0 1 0
Linnaeaceae 3 3 100 6 6 100
Loganiaceae 2 2 100 5 8 62
Lomariopsidaceae 0 1 0 0 1 0
Loranthaceae 0 1 0 4 19 21
Lowiaceae 2 2 100 2 2 100 3 3 100
Lycopodiaceae 23 51 45 8 11 72 8 25 32
Lygodiaceae 1 1 100
Lythraceae 3 4 75 6 7 85 7 10 70
Maesaceae 5 10 50
Magnoliaceae 24 24 100 70 72 97 66 65 100
Malpighiaceae 1 1 100 3 9 33
Malvaceae 9 10 90 16 23 70
Marantaceae 2 2 100
Marattiaceae 21 31 68 5 5 100 11 14 79
Mazaceae 9 22 41
Melanthiaceae 15 32 47 11 20 55 11 28 39
Melastomataceae 1 1 100 7 12 58 32 59 54
Meliaceae 3] 3] 100 6 7 85 2 4 50
Memecylaceae 1 1 100 2 5 40
Menispermaceae 2 2 100 13 23 56 18 38 47
Menyanthaceae 1 1 100
Metteniusaceae 1 1 100
Mitrastemonaceae 1
Moraceae 3] 4 75 20 27 74 15 32 47
Morinaceae 3 7 43
Musaceae 1 5 14 36
Myricaceae 1 1 100 2 2 100
Myristicaceae 3 3 100 3 3 100
Myrsinaceae 10 19 52 66 150 44
Myrtaceae 7 9 7 34 50 68
Nartheciaceae 4 10 40
Nelumbonaceae 1 1 100
Nepenthaceae 1 1 100
Nitrariaceae 1 1 1 100
Nyctaginaceae 1 2
Nymphaeaceae 1 1 100 3 66 1 0
Nyssaceae 2 2 100 4 5 80 4 6 67
Ochnaceae 1 1 100 1 1 100 1 1 100
Olacaceae 1 1

Oleaceae 4 4 100 10 14 71 55 76 72
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R4 K R S LRl
Family NKPWP Threatened species Endemic species
IR No.  BURIEL No. of T HuLLA I No. KFEL No. 34 H g JEHbFR L No. of & No. JSEERT]
of ex situ total species Proportion of ex situ of total Proportion ex situ onserved of total Proportion
conserved (%) conserved species (%) species (%)
Oleandraceae 2 2 100
Onagraceae 4 11
Ophioglossaceae 2 2 100 2 2 100 3
Opiliaceae 1 1 100
Orchidaceae 201 269 75 423 634 66 177 464 38
Orobanchaceae 1 3 33 2 36 5 15 382 4
Osmundaceae 1 1 100 1 1 100
Oxalidaceae 1 2 50
Paeoniaceae 7 11 64 8 10 80 10 12 83
Pandanaceae 1 1 100
Papaveraceae 1 3 33 0 7 10 45 22
Parnassiaceae 3 44 7
Passifloraceae 3 5 60 4 5 80
Paulowniaceae 6 10 60
Pentapetaceae 4 5 80 9 10 90 6 7 86
Pentaphragmatac 1 1 100
eae
Phrymaceae 1 1 100 3 8 38
Phyllanthaceae 2 3 66 22 37 59
Phytolaccaceae 1 1 100
Pinaceae 18 23 78 35 47 74 29 51 57
Piperaceae 3 5 60 20 32 62
Pittosporaceae 2 4 50 25 46 54
Plagiogyriaceae 0 1 0
Plantaginaceae 2 2 100 1 3 33 11 62 18
Plumbaginaceae 2 3 66 4 12 33
Poaceae 13 29 45 25 51 49 305 768 40
Podocarpaceae 6 8 75 9 10 90 1 2 50
Podostemaceae & 6 50 3 5 60 1
Polemoniaceae 1
Polygalaceae 3 6 50 9 26 35
Polygonaceae 1 1 100 6 13 46 22 70 31
Polypodiaceae 1 1 100 11 21 52 19 54 35
Posidoniaceae 0 1 0
Primulaceae 1 13 30 43 101 234 43
Proteaceae 3 5 60 7 12 58
Psilotaceae 1 1 100
Pteridaceae 3 3 100 12 16 75 31 80 39
Putranjivaceae 0 4 0
Rafflesiaceae 1 1 100 1 1 100
Ranunculaceae 4 10 40 20 84 23 107 751 14
Rehmanniaceae 1 1 3 33 6 9 67
Rhamnaceae 1 1 100 8 11 72 46 91 51
Rhizophoraceae 3 3 100 2 2 100
Rosaceae 17 21 81 32 60 53 312 706 44
Rubiaceae 4 4 100 20 48 41 134 356 38

Ruscaceae 2 2 100 10 21 47 101 168 60
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R4 K R S LRl
Family NKPWP Threatened species Endemic species
LRI HNo. BRI No. of  JLHELA MR No. S P No. 34 H g A MRS No. of S No. JSEERT]
of ex situ total species Proportion of ex situ of total Proportion ex situ onserved of total Proportion
conserved (%) conserved species (%) species (%)
Rutaceae 5 5 100 9 16 56 32 60 53
Sabiaceae 1 1 100 13 24 54
Salicaceae 11 49 22 52 266 20
Samydaceae 0 1 0
Sapindaceae 11 12 92 40 47 85 50 64 78
Sapotaceae 8 8 100 3 6 50 4 8 50
Saururaceae 1 1 100 1 1 100
Saxifragaceae 2 5 40 27 211 13
Scheuchzeriaceae 1 1
Schisandraceae 2 2 100 3 3 100 25 36 69
Schizaeaceae 2 50
Schoepfiaceae 1 2 50
Scrophulariaceae 1 2 6 33 8 33 24
Selaginellaceae 8 14 57
Simaroubaceae 3 5 60
Sladeniaceae 1 1
Smilacaceae 4 26 47 55
Solanaceae 2 2 100 9 15 60 12 25 48
Sparrmanniaceae 1 1 100 4 14 29
Stachyuraceae 2 2 100 4 3 100
Staphyleaceae 1 3 33 5 11 45
Stemonaceae 2 2 100 4 4 100
Stemonuraceae 2 2 100
Sterculiaceae 7 8 88 13 17 76 10 22 45
Styracaceae 6 8 75 19 22 86 25 34 74
Surianaceae 1 1 100
Symplocaceae 2 7 28 7 17 41
Taccaceae 3 3 100 2 2 100
Tamaricaceae 1 1 100 4 9 44 10 12 83
Tapisciaceae 1 1 100
Taxaceae 17 21 81 13 17 76 8 11 73
Tectariaceae 4 6 66 4 7 57
Ternstroemiaceae 1 1 100 17 31 54 51 100 51
Tetracentraceae 1 1 100 1 1 100
Tetramelaceae 1 1 100 1 1 100
Theaceae 25 35 71 42 59 71 90 139 65
Thelypteridaceae 3 5 60 14 53 26
Thesiaceae 2 1 9 11
Thismiaceae 0 3 0
Thymelaeaceae 2 2 100 5) 15 33 30 95 32
Tiliaceae 2 2 100 3 6 50 10 25 40
Tofieldiaceae 2 2 100
Triuridaceae 1 1
Trochodendraceae 1 1 100
Typhaceae 1 2 5 40 2 6 33
Ulmaceae 2 2 100 6 7 85 14 20 70
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R K & SR 2B LREE]
Family NKPWP Threatened species Endemic species
LA No. P No. of  iLHuELf) ILHFREL No. S No. I E A5 JEHLFPL No. of %L No. I EE A
of ex situ total species Proportion of ex situ of total Proportion ex situ onserved of total Proportion
conserved (%) conserved species (%) species (%)
Urticaceae 6 13 46 58 285 20
Valerianaceae 1 1 100 2 19 11
Velloziaceae 1 1 1
Viburnaceae 4 8 50 36 51 71
Violaceae 4 14 28 19 47 40
Viscaceae 2 8 25
Vitaceae 1 2 50 4 19 21 31 94 33
Woodsiaceae 1 1 2 50 2 16 12
Ximeniaceae 1 1 100 1 1 100 1 1 100
Xyridaceae 1 1 100 1 1 100
Zingiberaceae 5 5 100 20 22 90 86 108 80
Zosteraceae 4

Zygophyllaceae

-
-

100 1 1 100 1 3 33
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MisR3 BEYETHFRIFHERERRP. ZSEMANSFEEYNRZLE LM, PDIFINRIEDT EE 1,0000XFEHLIERE RS
A BN EFMZEYESENI M ERFNER, TEEINTHESURINRGE LB LHME(PD)NESR

Appendix 3 Phylogenetic diversity of the ex situ conserved National Key Protected Wild Plants (NKPWP), threatened species and
species endemic to China in each botanic garden. The values of PDI and NRI were calculated the difference between the random
mean and the observed phylogenetic diversity (PD) by random shuffles taxa labels across tips of phylogeny with equal numbers of
species hold in each botanic garden with replicating 1,000 times

] K WERK PDE  BENLAI PD #ME  BEHULRIPD 7 E  AeELRIRGRE  FELRITE AR
Abbreviated code  No. of species  Observed PD Mean of random PD  Std. of random PD k484 B
Standardized PDI Standardized NRI
AHHABG 105 7146.383 8013.294 449.0874 -1.93038 -1.48102
AHHFBG 261 13452.69 14441.43 582.7303 -1.69673 1.062832
BBG 473 19972.43 20958.35 668.9358 -1.47386 -0.50255
BTBG 258 16711.08 14348.51 579.469 4.077126 -5.03818
CBG 1123 37869.56 36191.13 811.2375 2.068968 —4.82466
CDBG 459 19346.98 20559.05 668.6904 -1.8126 -1.80372
CRICATAS 3 469.7393 691.8429 109.7278 -2.02413 1.70451
CZNLBG 426 19758.57 19624.84 690.2271 0.193754 0.783094
DGBG 617 23960.33 24822.96 688.127 -1.25359 -0.1522
FBG 779 27702.17 28667.28 749.7519 -1.28724 -0.701
FIAFBG 215 14370.72 12741.58 550.8687 2.957406 -2.84293
FLBG 1210 38257.44 37988.01 851.6228 0.31637 -11.478
FSLKS 146 9649.329 9939.566 520.5671 -0.55754 0.052181
GBG 873 29755.4 30803.59 788.4048 -1.32951 -1.10314
GDABG 208 9898.742 1244857 554.0074 -4.60252 -0.90238
GDHZBG 123 8087.724 8895.993 490.0724 -1.64928 -0.4607
GDMBG 28 3708.928 3200.832 304.385 1.669255 -1.77597
GMG 424 21750.2 19556.38 662.8475 3.309678 -1.93181
GNA 652 25725.76 25646.49 717.1502 0.110528 -1.12626
GXIB 1253 35702.54 38812.28 832.7465 -3.73431 1.045066
GXNABG 197 11938.08 12056 551.1441 -0.21395 —1.40484
GYMBG 201 12789.77 12187.76 566.6291 1.062447 -1.58037
HBG 1251 36744.66 38741.39 850.0141 -2.34906 1.777581
HBTGBG 238 12362.55 13592.78 595.2802 -2.06663 -1.77805
HFBG 78 5840.394 6578.411 431.6647 -1.7097 -0.6851
HKKFBG 167 12964.44 10856.58 524.3423 4.020003 -4.7532
HNFBG 462 20975.24 20644.73 659.2681 0.50132 0.629721
HNTFABG 217 11276.33 12801.03 564.3792 -2.70155 -0.78384
HNXMBG 188 12159.29 11698.94 549.8235 0.837277 0.1068
IAE 107 6865.289 8106.976 467.6942 -2.65491 -1.64882
IBCAS 626 22868.71 24991.78 753.063 -2.81924 —5.68003
JYSBG 329 17861.56 16663.46 598.9474 2.000345 -0.62128
KBG 1259 40910.12 38946.65 844.9234 2.323843 -7.40717
LSBG 581 24579.64 23877.97 735.6909 0.953753 -3.3673
LZABG 34 3271.703 3667.616 319.7099 -1.23835 -2.23361
LZUGB 71 5034.37 6169.965 398.715 -2.84814 -0.91288
MQDBG 85 4924.795 6973.401 433.4395 -4.7264 1.071985
MZGB 37 3516.165 3917.546 336.0587 -1.19438 —2.75304
NBBG 317 13339.64 16294.39 606.2246 -4.87401 1.684117
NBG 1415 40963.75 41967.87 858.3019 -1.16989 -2.82282
NSBG 565 21475.67 23429.73 701.9419 -2.7838 0.714793

QLNBG 290 12872.65 15412.95 576.5721 -4.40587 1.696403
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45 ik MEZE|N PD{H  BENLALAO PD M BEVUILAO PD HE  ARERMARSGRTE  WdELigkEse
Abbreviated code  No. of species  Observed PD Mean of random PD  Std. of random PD  Z #4355 EiE
Standardized PDI Standardized NRI

SCAUABG 113 8282.165 8405.167 452.2943 -0.27195 -3.68121
SCBG 2417 59271.37 59897.53 958.8048 -0.65306 -0.30661
SDTMBG 101 8285.608 7798.689 445.3834 1.09326 —0.46655
SJZBG 44 4089.608 4418.048 342.5604 -0.95878 0.010507
SSBG 112 8627.639 8342.607 460.8636 0.618474 -1.05253
SYBG 130 8449.948 9238.536 501.2542 -1.57323 -0.55615
SZLKBG 164 2467.886 10732.21 513.614 -16.0905 13.30417
SZMBG 44 2553.838 4428.712 351.4389 -5.33485 6.119218
TBG 141 10333.62 9728.535 507.0436 1.19335 -3.32217
TDBG 81 5168.468 6761.382 416.1874 -3.8274 1.507751
TNMNS 315 15836.42 16210.76 622.8207 -0.60104 -2.80304
TSBG 84 5226.423 6918.442 426.9854 -3.96271 -0.82764
TSMMUBG 130 9280.882 9208.596 480.7084 0.150373 0.277792
WBG 2855 61960.39 67158.79 990.2214 -5.24974 3.844809
WCSBG 919 27436.38 31794.16 764.2823 -5.7018 5.546657
XABG 336 16508.74 16926.16 624.8722 -0.66801 -0.20576
XJUBG 45 4024.679 4495.693 358.2914 -1.31461 -1.63097
XLTBG 315 17401.95 16240.94 626.2846 1.853804 -7.65189
XMBG 735 26373.49 27631.87 756.5182 -1.66339 -2.96335
XNBG 144 7778.602 9844.342 504.2871 ~4.09636 0.864365
XOIG 152 11770.23 10195.15 510.6911 3.08422 -5.49209
XTBG 1948 52769.6 51821.9 902.0467 1.050612 -1.26281
XYE 59 4161.977 5433.105 368.1841 —-3.45243 -1.62384
YCBG 86 6115.103 7027.267 437.0428 -2.08713 0.713088
ZAFU 464 20928.49 20706.04 672.0239 0.331011 -0.42429
ZSABG 406 14926.73 19042.22 632.5681 -6.506 1.360984

Z7BG 200 11404 12172.2 534.6965 -1.43669 0.123252
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Appendix 4 Phylogenetic tree on ex sifu conserved National Key Protected Wild Plants (NKPWP), threatened species, and species
endemic to China. Branch colored according to threatened categories of the corresponding species on the phylogenetic tree, the
color-marked rings from inside to outside indicate whether it is endemic to China and the national protection priority, the order
labeled only for included species =10.
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